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Soft drinks that may have used benzoic acid as preservative
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Benzene in Soft Drinks

Reported by Ms. Janny MA, Scientific Officer,
Risk Assessment Section,
Centre for Food Safety

Recently, the media reported that a consumer
organisation in Brazil has conducted a study
assessing the level of benzene, which is a cancer-
causing agent, in soft drinks available in the
Brazilian market. Out of 24 samples, 7 were
found to contain benzene. This article provides
more information on benzene in soft drinks.

What is Benzene?

Benzene is a colourless and highly flammable
liquid with a characteristic aromatic odour. It is a
natural part of crude oil.

Benzene is present in the environment
through human activities such as vehicle emissions
and cigarette smoking. In addition, benzene is
produced commercially to make other chemicals,
dyes, detergents and some plastics. It may also,
to a lesser extent, be released naturally from
volcanoes and forest fires.

Since benzene is present ubiquitously, it may
confaminate our food and water supplies. The
presence of benzene in food can also be attributed
to other potential sources.

Why is Benzene Found in Some Soft Drinks?

In the early 1990s, it was found that benzene
could be formed in soft drinks containing both (1)
benzoic acid or its salts and (2) ascorbic acid
(vitamin C), especially in the presence of light and
elevated temperatures.

Benzoic acid and its salts [INS 210-213] are
preservatives which can be added to foods
including soft drinks to prevent the growth of
bacteria, yeasts and moulds. In Hong Kong,
under the Preservatives in Food Regulation,
benzoic acid and its salts are allowed to be
used in specific foods such as soft drinks as
preservative. They are also naturally present
in some foods e.g. cranberries, prunes, plums
and most berries.

Ascorbic acid [INS 300] can be used as an
antioxidant. It is also naturally present in a
variety of fruits and vegetables.

However, it is important to note that the
presence of benzoic acid or its salts and ascorbic
acid in soft drinks does not necessarily result in
the formation of benzene. Many factors e.g.
pH, exposure to high temperature and UV light,
presence of certain minerals and sweeteners etc.
may affect the benzene formation.
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Food Safety Focus is available from the CFS website: http://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pu
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Food label of drink containing both sodium benzoate and ascorbic acid as ingredients
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Health Effects of Benzene

Acute exposure to high concentrations of benzene primarily affects
the central nervous system in humans. Benzene can cause chromosomal
changes in humans. Long-term exposure to benzene can lead to cancer
of the bloodforming organs. Based on available inhalation data in
occupationally exposed workers and supported by evidence in animal
studies, the International Agency for Research on Cancer considers benzene
to be carcinogenic to human (Group 1). The World Health Organization
(WHO) has not established any tolerable intake level for benzene.

Benzene Levels in Soft Drinks

Surveys conducted by various overseas food authorities showed that
the levels of benzene found in soft drinks were generally less than the WHO
guideline value of 10pg/L of benzene established for drinking water.

In countries such as the U.K. and U.S where beverages containing
benzene levels above the drinking water guidelines for benzene established
by the WHO or benzene standards set by their own country, the trade have
voluntarily withdrawn the products from markets and/or reformulated them
to reduce the benzene level.

Many food authorities such as the U.S. Food and Drug Administration,
U.K. Food Standards Agency and Food Standards Australia New Zealand
are of the view that exposure to low levels of benzene from soft drinks
does not raise any public health concerns. In 2009, the Codex Committee
on Contaminants in Foods also noted that benzene in soft drinks was not
a major contributor to overall benzene exposure of the population and
there were various trade guidance available, in particular the “Guidance
Document to Mitigate the Potential for Benzene Formation in Beverages”
developed by the International Council of Beverages Associations, to limit
the formation of benzene in soft drinks.

Key Points to Note
« Benzene may be formed in soft drinks containing both
benzoic acid or its salts and ascorbic acid (vitamin C).

 Exposure to low levels of benzene from soft drinks does not
raise any public health concerns.

* Food only contributes minor amounts to a population’s daily
benzene exposure.

Exposure to Benzene

The principal route of daily exposure to benzene in the general
population is through the inhalation of ambient air. Food only contributes
minor amounts to a population’s daily benzene exposure, with the intake
estimated to be less than 2% of that from inhalation. For smokers, it is
likely that cigarettes contribute significantly to their total daily exposure of
benzene. (Table 1)

Table 1. Estimated exposure to benzene through various sources
(European Commission Joint Research Centre, 2005)

Source of exposure Estimated exposure
(g/day)
Food products 0.2-3.1
Air: Inhalation exposure 220
Cigarette smoking (20 cigarettes) 7900

Local Situation

In the past three years, the Centre for Food Safety has taken some 20
samples of soft drinks for testing of benzene. All results were satisfactory.

Advice to Public

*  Maintain a balanced diet to avoid excessive exposure to contaminants
from a small range of food items.

Advice to Trade

«  Ensure benzene levels in soft drinks as low as reasonably achievable
by reviewing soft drinks formulations, testing them for benzene and
reformulating any affected products where necessary. For details on
ways to reduce the potential for benzene formation in soft drinks,
please make reference to the industry guidance documents.



http://www.icba-net.org/
http://www.icba-net.org/
http://www.icba-net.org/documents/benzene-chinese.doc
http://www.icba-net.org/linkdocs/ICBA-Benzene-Guidance.pdf
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Figure 1: Possible unintended allergenic effects
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Genetically Modified Food - Allergenicity and Safety Assessment
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Reported by Ms. Shuk-man CHOW, Scientific Officer,
Risk Assessment Section,
Centre for Food Safety

After introducing the basics on genetically modified (GM) food last month,
we are going fo discuss, in this issue, the potential allergenicity and safety
assessment of crops derived from genetic engineering.

Allergenicity of GM Crops

Allergenicity is the capacity to be an allergen that elicits a hypersensitive
immune reaction. Almost all food allergens are proteins and the allergy-causing
protfeins tend to be relatively small, and resistant to heat, acid, and stomach
enzyme degradation. While the crops used as staple foods contain tens of
thousands of different proteins, relatively few are allergenic. However, the use
of genetic engineering to modify the genetic make-up of crop plants might alter
their allergenic potential.

Allergenic proteins may be introduced into newly developed GM crops if
the transgene is from a source known to be allergenic. A well-known example
is an experimental GM soyabean engineered to contain a Brazil nut (a known
allergenic food) methionine-rich protein was found to cause allergic reaction in
patients sensitive fo this nut. As a result, the GM soyabean was withdrawn from
further development and has never been marketed. As a measure to prevent
the introduction of allergen to GM crops, the transfer of genes from commonly
allergenic foods is discouraged.

Due to the occurrence of unintended effects during the process of genetic
engineering, transfer of genes from foods that are not commonly known to cause
allergies can have the potential to cause allergic reaction. “Unintended effects”
are the effects which go beyond that of the original modification and may arise
through the random insertion of DNA sequence into the plant genome. The
gene insert may cause modification in the expression of endogenous genes
leading to either over-expression or under-expression of specific proteins. If
the host plant contains known allergenic proteins, adding a new gene into it
could increase the expression of the allergens and the plant may become more
allergenic (Figure TA). Itis also possible that the insertion of the DNA sequence
creates additional new proteins that are allergenic to susceptible individuals
(Figure 1B).
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Safety Assessment of GM Food

Besides allergenicity, genetic modification might also alter the toxicity and
chemical composition of a transgenic plant. Taking into account both intended
and unintended changes that may occur due to genetic modification, the Codex
Alimentarius Commission (Codex) has set out specific guidelines for safety
assessment of food derived from GM organisms.

Under the assessment scheme, factors of health concerns such as the
possible toxicity and allergenicity of the gene product, composition of key
components, levels of various metabolites and the nutritional impact of the new
GM crop will be evaluated and compared to the conventional counterpart. If
no major difference is identified from the comparison, the newly constructed
GM crop may be considered as safe as its conventional counterpart, or else, the
impact on food safety attributable to the differences identified will be evaluated
by additional assessment and animal studies.



文字注釋
Genetically modified food - Any food which is, or is derived from, genetically modified organisms.

文字注釋
Genetic engineering - A technique which enables direct manipulation of genes of organisms.

文字注釋
Transgene - The gene of interest to be introduced into the host organism.

文字注釋
Gene - A gene is a unit of hereditary material, which carries the required information necessary to produce a protein(s) that determines the characteristics of an organism.

文字注釋
Genome - A complete set of chromosomes found in nucleus of a given species which contains the entire genetic materials.

文字注釋
基因改造食物 - 任何屬於基因改造生物或衍生自基因改造生物的食物。

文字注釋
基因工程 - 可直接操縱生物基因的一種技術。

文字注釋
轉基因 - 被植入至宿主生物體內的有關基因。

文字注釋
基因 - 遺傳物質的單位，記載了一切用作製造細胞內蛋白質的所需資料，從而決定生物的特性。

文字注釋
基因組 - 特定物種的細胞核中的整組染色體，當中包含所有基因物質。
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This comparative analysis is regarded by many international authorities as the
most appropriate strategy for safety assessment of GM food. National authorities of
GM food producing countries have adopted the comparative approach and based
on which to establish structured pre-market safety assessment scheme to evaluate
the safety of food derived from genetic engineering. Any newly developed GM
food should have undergone such assessment before approval for market sale.
In case where potential hazard is identified from the assessment, the crop under
evaluation should never be released for human consumption. GM food available in
the international market has undergone safety assessment evaluation and is safe for
human consumption.

Y& F A B E BN 0SB T~ Examples of GM crops approved for food use

EADSGEEIEY) GM Crops

AIREFE A EI[E Potential Uses

KRE Soyabean

SENGM BE 0 Bl SRNARIESE « BBt N RAMSE Soy beverages, tofu, soy oil, soy flour, and as

ingredients in breads, pastries and edible oil, etc

2K Corn

FROM AR - BIERNARRETR - MERY ~ BEREFKLI[KE Corn oil, corn flour, sugar or syrup,

and as ingredients in snacks, bakery, confectionery and soft drink, etc

0 Tomato

HFEMEMFBHaST Tomato puree, tomato juice

B4Z Potato

2R 28 Z(F5NEBH Potato chips, mashed potato, potato soup, starch

NI Papaya

KNINZ KES G Papaya soup and desserts

B/ Squash

RIS MEH G Squash soup and desserts

TEXK Rice
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FERER - KK LES Staple food, rice flour and noodle

Sudan Dyes in Food

In May, Sudan |, a non-permitted colour, was found in spice mix
imported into the United Kingdom from Pakistan.

Sudan | is one of the Sudan red dyes, which are synthetic chemical
dyes for industrial use and are not permitted for food use. Some studies
indicate these dyes may cause cancer in experimental animals; however,
current evidence is inadequate to conclude they can cause cancer in
humans. lllegal use of Sudan dyes are found in spice mix and chilli
products overseas. Other than these products, abuse of Sudan dyes in
poultry feeds to enhance the colour of egg yolks has also caused local
concern.

Last month, the Centre for Food Safety released the results of a
targeted food surveillance on Sudan dyes in 200 eggs and egg products.
All results were satisfactory. Consumers are advised to purchase food
from reliable refailers.

Methylmercury in Shark Fins

In June, excessive methylmercury was detected in a batch of frozen
shark fins imported to Taiwan from Indonesia.

Methylmercury is the organic form of mercury naturally accumulates
in fish through the food chain, often at higher levels in large predatory
fish. It has the potential to affect the nervous system particularly in the
developing foetus. In the past three years, mercury levels in all shark
fin samples tested by the Centre for Food Safety were satisfactory, while
excessive levels had been found in some predatory fish such as alfonsino,
black cod, ling, swordfish and orange roughy.

To get the most benefits from eating fish, the public are advised to
consume a variety of fish in moderation and avoid overindulgence. Pregnant
women, women planning pregnancy and young children are more sensitive to
the adverse effects, thus avoiding consumption of the types of fish which may

2 FHitErERRKSEAERSNAETHERR g .
contain high levels of mercury would reduce the risk.
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Summary of Risk Communication Work (June 2009) Number

FH/BYMLEMEZ Incidents / Food Safety Cases 57
,ﬁlpﬁ1§i¥ AT EF Public Enquiries 146
I/ﬂf—%ﬁ EREW Trade Enquiries 531
Summary of ¥ 3F Food Complaints 340
Risk Communication Work A% A HIEER Rapid Alerts to Trade 31
BENNG/ BB/ B/ HE 68

Educational Seminars / Lectures / Talks / Counselling
FEEEDZ 2R OEERHETRS 19

New Messages Put on the CFS Website
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